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Art Unit: 2826 

DETAILED ACTION 

This Office Action is in response to the Restriction Election received July 1 8, 
2007. Claims 1-10, 13, and 15-22 are now under consideration. 

Claim Rejections • 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 1 recites the limitation "adjacent to the second contact" in lines 7 and 8. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-7, 10, and 15-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Schwarte (WO98/10255). It is noted that US 6,825,455 is used as a 
translation for W098/1 0255. 

Regarding Claim 1, Schwarte shows in Figures 13 and 14, an image sensor 
element comprising: 

a semiconductor substrate [2], 

a radiation transparent insulating layer [3] formed on the semiconductor substrate 

[2], 
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an electrode [Go] formed as a layer of transparent resistive material on the 
insulating layer [3], 

a first contact [Gam] adjacent to one edge of the resistive layer [Go], 

a first diffusion [diffusion shown under Ga contact] region in the semiconductor 
substrate [2] of opposite conductivity [n+] to the semiconductor substrate [2, p-type] 
located adjacent [next to] to the first contact [Gam] and biased to a higher potential [see 
state b, where Gam is at a potential slightly greater than Uo and diffusion adjacent is at 
a higher potential than that of Gam] than that of the first contact [Gam], 

a second diffusion region [diffusion region that is under Gb contact] is the 
semiconductor substrate [2] of opposite conductivity [n+] to the semiconductor substrate 
[p-type] located adjacent to the second contact [Gbm] and biased to a higher potential 
[second diffusion, which is directly under contact Gb, is at a higher potential energy than 
that of Gbm, see state b] than that of the second contact [Gbm], means for applying an 
electrical potential between the first and second contacts [15], and means for reading 
out the charge on the first and/or second diffusion regions [15]. 

Regarding Claim 2, Schwarte shows the image sensor element as claim in Claim 
1. In addition, Schwarte shows wherein the resistive layer is rectangular [shown to be a 
square shape in Figure 14]. 

Regarding Claim 3, Schwarte shows the image sensor element as claimed in 
Claim 2. In addition, Schwarte shows comprising four contacts each having a diffusion 
region adjacent thereto [Gam has Ga, Gbm has Gb, Gem has Gc, and Gdm has Gd]. 
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Regarding Claim 4, Schwarte shows the image sensor element as claimed in 
Claim 3. In addition, Schwarte shows in which the contacts are arranged one at each 
side [this alternate embodiment is shown in Figure 8]. 

Regarding Claim 5, Schwarte shows the image sensor element as claimed in 
Claim 3. In addition, Schwarte shows in which the contacts are arranged one at each 
corner [Figure 14]. 

Regarding Claim 6, Schwarte shows the image sensor element as claimed in 
Claim 3. In addition, Schwarte shows in which two contacts are arranged on each of 
two opposite sides [Figure 14 shows Gam and Gdm on one side and Gem and Gbm on 
the other side]. 

Regarding Claim 7, Schwarte shows the image sensor element as claimed in 
claim 2. In addition, Schwarte shows in which the resistive layer is square [shown to be 
a square shape in Figure 14]. 

Regarding claim 10, Schwarte shows the image sensor element as claimed in 
claim 1 . In addition, Schwarte does show in which the photosensitive part of the 
element is implemented in a semiconducting layer at the surface of the substrate, the 
surface semiconducting layer being of opposite conductivity to the substrate, the 
element further comprising means for biasing the surface semiconducting layer so that it 
is fully depleted [column 19, lines 31-35]. 

Regarding claim 15, Schwarte shows a device for the detection and 
demodulation of a modulated wavefield comprising an image sensor consisting of a one 
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or two dimensional array of image sensor elements [column 19, lines 8-12], each image 
sensor element being an image sensor element as claimed in claim 1 : 

a signal generator for supplying time dependent voltage patterns to the 
contacts on each of the image sensor element electrodes in synchronism with the 
modulation frequency of the incident wavefield to transport photocharges laterally to the 
corresponding diffusions on which photocharges are accumulated [column 19, lines 10- 
17]; and 

readout means [column 19, lines 25-30] for reading out the charges on the 
diffusions for use in calculating the modulation parameters of the incident modulated 
wavefield [column 20, lines 5-20 and 47-57]. 

Regarding claim 16, Schwarte shows the device as claimed in Claim 15. In 
addition, Schwarte shows in which photocharges are accumulated over a plurality of 
periods of the modulation frequency of the incident wavefield [column 14, lines 38-44 
and 49-64], 

Regarding claim 17, Schwarte shows the device as claimed in Claim 15. In 
addition, Schwarte shows in which each period of the modulation frequency is divided 
into a number of time intervals; wherein a separate contact and diffusion region is 
provided in each image sensor element for each time interval [column 14, lines 38-44 
and 49-64]. 

Regarding claim 18, Schwarte shows the device as claimed in claim 15. In 
addition, Schwarte shows comprising an evaluation unit for calculating the modulation 



Application/Control Number: 10/518,963 Page 6 

Art Unit: 2826 

parameters of the incident wavefield from the charges readout from the diffusions [figure 
13: element 15, column 17, lines 4-7]. 

Regarding claim 19, Schwarte shows the method of detecting and demodulating 
modulated wavefields comprising the steps of: 1 

a) illuminating the array of image sensing elements of claim 15 with the 
modulated wavefield [column 20, lines 6-8]; 

b) dividing each period of the modulation frequency into a number of intervals 
[column 14, lines 38-44 and 49-64]; 

c) providing a separate contact and corresponding diffusion region for each time 
interval [column 14, lines 38-44 and 49-64]; 

• d) transporting photoregenerated charge to the corresponding diffusion regions 
during each time interval and storing them therein [column 19, lines 12-23]; 

e) reading out the stored charges from the diffusion regions [column 19, lines 12- 
23]; and 

f) calculating demodulation parameters from the charges readout from the 
diffusion regions [column 20, lines 5-20 and 47-57]. 

Regarding claim 20, Schwarte shows the method as claimed in Claim 19: in 
which charges are accumulated in the diffusion regions over more than one period of 
the modulation frequency [column 14, lines 38-44 and 49-64]. 

Regarding claim 21, Schwarte shows the method as claimed in Claim 19 in which 
the wavefield is directed onto the array by optical elements [column 20, lines 6-13 and 
column 15, lines 43-47]. 
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Regarding claim 22, Schwarte shows the method of determining the three 
dimensional shape of reflective object comprising the steps of: 

a) illuminating the object with a modulated light source [column 20, lines 6-13]; 

b) imaging light reflected from the object onto an array of image sensor elements 
of a device as claimed in claim 15 to form a two dimensional intensity modulated 
wavefield whose local phase represents local distance from the object to the detection 
device [column 6, lines 20-22]; 

c) dividing each period of the modulation frequency into a number of time 
intervals [column 14, lines 49-64]; 

d) providing a separate contact and corresponding diffusion region for each time 
interval [column 14, lines 49-64]; 

e) transporting photoregenerated charge to the corresponding diffusion regions 
during each time interval and storing them therein [column 19, lines 12-35]; 

f) reading out the stored charge from the diffusion regions [column 19, lines 12- 

35]; 

g) calculating the local phase of the modulated wavefield incident on the array; 

and 

h) using the local phase information to determine the three dimensional shape of 
the object [column 15, lines 59-67 and column 16, lines 13-24]. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8 and 9 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Schwarte (WO98/10255). 

Regarding Claim 8, Schwarte shows the image sensor element as claimed claim 
1. Schwarte does not specify in which the insulating layer is between 1nm and 1um 
thick. However, it is well known in the art to provide oxide insulators of a thickness 
within 1nm and 1um, see last paragraph of page 513 of Microchip Fabrication (2000) by 
Peter Van Zant. It is known in the art that having an insulating layer is between 1nm 
and 1um is beneficial because they provide for faster devices and lower threshold 
voltages. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used an insulating layer of 1nm to 1um in the 
invention of Schwarte as it is known in the art, to provide for a faster device with a lower 
threshold voltage. 

Regarding Claim 9, Schwarte shows an image sensor element as claimed in 
claim 1 . Schwarte does not specify in which the electrode has a sheet resistivity of 
greater than 10 Ohms per square. However, as it is pointed out in the specification of 
the applicant, a material which is capable of providing such a sheet resistivity is doped 
polysilicon. It is well known in the art to provide electrodes made of doped polysilicon 
(electrode has a sheet resistivity of greater than 10 Ohms per square), see last 
paragraph of page 404 of Microchip Fabrication (2000) by Peter Van Zant. It is known 
in the art that having electrodes made of doped polysilicon (electrode has a sheet 
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resistivity of greater than 10 Ohms per square) is beneficial because they provide for 
good ohmic contacts. Therefore it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to have used an electrodes made of doped 
polysilicon (electrode has a sheet resistivity of greater than 10 Ohms per square) in the 
invention of Schwarte as it is known in the art, to provide for a good ohmic contact. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schwarte (W098/1 0255) in view of Meynants (US 7,268,815). 

Regarding claim 13, Schwarte shows the image sensor element as claimed in 
claim 1 . Schwarte does not show wherein the read out means is implemented as a 

« 

transconductance amplifier, for measuring the photocurrent at the first or second 
diffusion regions, with a pixel select transistor. Meynants shows wherein the read out 
means is implemented as a transconductance amplifier, for measuring the photocurrent 
at the first or second diffusion regions, with a pixel select transistor [column 10, lines 41- 
50]. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used a wherein the read out means is implemented as a 
transconductance amplifier, for measuring the photocurrent at the first or second 
diffusion regions, with a pixel select transistor as suggested by Meynants in the 
invention of Schwarte for the purpose of providing a device which can perform the 
function of reading out the accumulated charge signals. 
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